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5HFHQWVWXGLHVKDYHVKRZQ WKDWPLFURSROOXWDQWV OLNHSKDUPDFHXWLFVDQGHQGRFULQHGLVUXSWRUV
FDQEHIRXQGLQVXUIDFHJURXQGDQGHYHQSRWDEOHZDWHUVVLQFHWKHLUHOLPLQDWLRQE\FRQYHQWLRQDO
SURFHVV LQZDWHU WUHDWPHQWSODQWV LVRQO\SDUWLDO7KHLUHIIHFWRQWKHHQGRFULQDOV\VWHPFDQEH
GLVDVWURXV HYHQ DW YHU\ ORZ FRQFHQWUDWLRQ 6HYHUDO VWXGLHV KDYH VKRZQ WKDW WKHVH RUJDQLF
SROOXWDQWVFDQEHWUHDWHGXVLQJDSKRWRFDWDO\WLFPHPEUDQHUHDFWRU7KDQNVWRDQ89LUUDGLDWLRQ
RUJDQLF SROOXWDQWV DUH WUDQVIRUPHG XVLQJ DQ R[LGDQW FDWDO\VW OLNH WLWDQLXP R[LGH QDQRVL]HG
SDUWLFOHV ± 7L2 LQWR QRQWR[LF PLQHUDO FRPSRXQGV 7KH XOWUDILOWUDWLRQ PHPEUDQH LV XVHG WR
PDLQWDLQ R[LGDQW LQ UHDFWRU DQG VHSDUDWH WKH QHZ SURGXFW IURP WKH FDWDO\VW +RZHYHU D
OLPLWDWLRQFDQEHWKHIRXOLQJRIWKHPHPEUDQH
,Q RUGHU WR OLPLW 7L2 DJJORPHUDWLRQ LQ WKH UHDFWRU EXW DOVR 7L2 ORVV LQ WKH SHUPHDWH WKH
QDQRSDUWLFOHVFDQEHGLUHFWO\HQWUDSSHG LQWR WKHSRO\PHULFPDWUL[RI WKHPHPEUDQHGXULQJ WKH
PHPEUDQHHODERUDWLRQSURFHVV ,QDGGLWLRQ WREH LQYROYHG LQ WKHSKRWRFDWDO\WLFGHJUDGDWLRQRI
WKHSROOXWDQWV7L2FRXOGDOVRLPSURYHWKHVWUXFWXUDODQGIXQFWLRQDOSURSHUWLHVRIWKHPHPEUDQH
OLNH PHFKDQLFDO UHVLVWDQFH RU IORZ UDWH SHUIRUPDQFHV )RU H[DPSOH DQ LQFUHDVH RI WKH
PHPEUDQHVXUIDFHK\GURSKLOLFLW\WKDQNVWR7L2FRXOGUHGXFHWKHLPSDFWRIWKHRUJDQLFPDFUR
PROHFXOHVIRXOLQJRQWKHPHPEUDQH
7KHSUHVHQWZRUNDLPV WRGHYHORSDQGVWXG\ WKHHODERUDWLRQSURFHVVRI WKHVHSRO\PHULF7L2
FRPSRVLWH QHZ PHPEUDQHV 7KH RSHUDWLQJ SDUDPHWHUV DQG FRQGLWLRQV RI WKH HODERUDWLRQ
SURFHVV KDYH D VWURQJ LPSDFW RQ WKH PHPEUDQH VWUXFWXUDWLRQ DQG WKXV RQ WKH PHPEUDQH
SHUIRUPDQFHV ,Q WKLV VWXG\DPHPEUDQHHODERUDWLRQSURFHVVSURWRFROKDVEHHQVXFFHVVIXOO\
GHYHORSHG DQG LWV SDUDPHWHUV DUH EHLQJ RSWLPL]HG LQ UHODWLRQ ZLWK WKH SURSHUWLHV RI WKH
HODERUDWHGPHPEUDQH
8VLQJ WKH SKDVH LQYHUVLRQ VHSDUDWLRQ PHWKRG WKH HODERUDWLRQ SURFHVV SURWRFRO KDV DOORZHG
REWDLQLQJSRURXVFRPSRVLWHPHPEUDQHV)ROORZLQJWKLVSURWRFRO7L2QDQRVL]HGSDUWLFOHV
QPDUHDGGHGWRWKHLQLWLDOSRO\PHULFVROYHQWFDVWLQJVROXWLRQDQGWKHQDQXOWUDVRQLFWUHDWPHQW
RIWKLVVROXWLRQLVSHUIRUPHG6ROXWLRQLVWKHQFDVWRQDVXSSRUWDQGLPPHUVHGLQWRDGHLRQLVHG
ZDWHUFRDJXODWLRQEDWK ,QWUXVLRQRI WKHDTXHRXVQRQVROYHQW LQWR WKHFDVWLQJVROXWLRQ LQGXFHV
WKHSKDVHVHSDUDWLRQ'LIIHUHQWNH\RSHUDWLQJSDUDPHWHUVKDYHEHHQVWXGLHG OLNHWKHW\SHDQG
SUHVHQFHRIDGGLWLYHVWKH7L2FRQFHQWUDWLRQGLVSHUVLRQRUSUHWUHDWPHQW)RUHDFKSDUDPHWHU
D VLPLODU SRO\PHULFPHPEUDQHZLWKRXW 7L2ZDV HODERUDWHG 7KHPHPEUDQHVZLWK RUZLWKRXW
HQWUDSSHG QDQRVL]HG SDUWLFOHV ZHUH FKDUDFWHUL]HG LQ RUGHU WR GHWHUPLQH WKH LQIOXHQFH RI WKH
RSHUDWLQJ SDUDPHWHUV RQ WKHLU VWUXFWXUDO SURSHUWLHV SRURVLW\ SRUH VL]H GLVWULEXWLRQ WKLFNQHVV
7L2 GLVSHUVLRQ RQ WKH PHPEUDQH VXUIDFH DQG LQVLGH WKH PHPEUDQH K\GURSKLOLFLW\ DQG
SHUIRUPDQFHVSHUPHDELOLW\PHDVXUHPHQW
)LUVW UHVXOWV DQG FKDUDFWHUL]DWLRQ KDYH VKRZQ WKH SRWHQWLDO LQWHUHVW RI WKH HODERUDWHG SRURXV
PHPEUDQHV &RQWDFW DQJOHV ZHUH PHDVXUHG E\ WKH ZDWHU OLTXLG GURS PHWKRG DQG ZHUH DOO
FRPSULVHGEHWZHHQDQG$NH\SDUDPHWHULVWKHGLVSHUVLRQRIWKH7L2LQVLGHWKHFDVWLQJ
VROXWLRQZKLFKZLOOKDYHDVWURQJLPSDFWRQWKH7L2GLVSHUVLRQLQWKHHODERUDWHGPHPEUDQHDQG
WKXV RQ LWV SURSHUWLHV DQG SHUIRUPDQFHV %HVW UHVXOWV ZHUH REWDLQHG XVLQJ DQ XOWUDVRQLF
WUHDWPHQW RI WKH LQLWLDO FDVWLQJ VROXWLRQ FRQWDLQLQJ WKH7L21R FKHPLFDO SUHWUHDWPHQW RI WKH
QDQRSDUWLFOHVZDVQHFHVVDU\)LJEDQGFVKRZWKHUHSDUWLWLRQRI7L2UHVSHFWLYHO\LQVLGHWKH
FURVVVHFWLRQ DQG RQ WKH VXUIDFH RI WKH FRPSRVLWH SRO\PHU7L2 PHPEUDQH 7KH XOWUDVRQLF
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WUHDWPHQW SUHYHQWV WKH IRUPDWLRQ RI 7L2 DJJUHJDWLRQ DQG DOORZV WKH HODERUDWLRQ RI WKH
PHPEUDQHZLWKDJRRGGLVSHUVLRQRIWKH7L2QRWRQO\RQWKHPHPEUDQHVXUIDFHEXWDOVRLQVLGH
WKHPHPEUDQHSRUHV
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)LJ2EVHUYDWLRQRIFRPSRVLWHVPHPEUDQHVDE6XUIDFH6(0DDQG('6ESKRWRJUDSKV
FG&URVVVHFWLRQDO6(0FDQG('6SKRWRJUDSKVG
)LJXUHDVKRZVWKHW\SLFDOVWUXFWXUHRI WKHFRPSRVLWHPHPEUDQHV0HPEUDQHVKDYHDPHDQ
WKLFNQHVVRIP7ZRGLIIHUHQWOD\HUVDUHREVHUYHGZLWKDGLIIHUHQWVWUXFWXUH7KHILUVWOD\HULV
DWKLQGHQVHPLFURSRURXVOD\HUZKLFKDOORZVWKHVHSDUDWLRQZKHUHDVWKHVHFRQGOD\HULVZLGHU
DQGVKRZVILQJHUOLNHVWUXFWXUHZKLFKDOORZVPDLQWDLQLQJKLJKSHUPHDWHIOX[
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)LJ&RPSRVLWHPHPEUDQHPHDQSHUPHDELOLW\ IRUD39')PHPEUDQH E39')PHPEUDQH
ZLWK3(*F39')PHPEUDQHZLWK7L2DQGG39')PHPEUDQHZLWK3(*DQG7L2
)LJXUH  VKRZV WKH SHUPHDELOLW\ RI WKH FRPSRVLWHPHPEUDQHZLWK DQGZLWKRXW 7L2 DQG DOVR
ZLWKRUZLWKRXWDGGLWLRQRI3(*3RO\HWK\OHQHJO\FROZKLFKLVNQRZQWR LPSURYHPHPEUDQH
SHUPHDELOLW\7KHVH ILUVWSHUPHDELOLW\ WHVWV LQGLFDWH WKDW WKHDGGLWLRQRI7L2GRHVQRW UHGXFH
WKHPHPEUDQHSHUPHDELOLW\LQFRPSDULVRQZLWKSRO\PHULFPHPEUDQHZLWKRXWQDQRSDUWLFOHVDQG
PLJKWHYHQLQFUHDVHWKLVSHUPHDELOLW\
7KHVHUHVXOWVPXVWEHFRQILUPHGE\IXUWKHUFKDUDFWHUL]DWLRQVDQGSHUIRUPDQFHWHVWVZKLFKDUH
FXUUHQWO\XQGHUZD\WRSUHFLVHHIIHFWVRIWKHHODERUDWLRQSDUDPHWHUVRQWKHPHPEUDQHSURSHUWLHV
SRUHVL]HGLVWULEXWLRQSRURVLW\«$V7L2LVDSKRWRFDWDO\WLFDJHQW LQIOXHQFHRIDQLUUDGLDWLRQ
RIWKHPHPEUDQHVE\89RQLWVSHUIRUPDQFHVSKRWRFDWDO\WLFDFWLYLW\DQGSHUPHDELOLW\ZLOODOVR
EHVWXGLHG
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